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(54) TETRACYCLINE INCLUDING NON -ANTI- MICROBIAL CHEMICALLY -MODIFIED TETRACYCLINE 
INHIBITING EXCESSIVE COLLAGEN CROSSLINK DURING DIABETES 

(57)Abstract: 

PURPOSE: To obtain tetracycline contg. chemically modified analog thereof without antimicrobial efficiency 
which is useful for treatment of disorders related to excessive collagen crosslink, such as diabetes, scleroderma 
and progeria. 

CONSTITUTION: Tetracycline is administrated to mammals in such an amount and/or a type not to be effective 
antimicrobially but to inhibit effectively excessive colagen crosslink, by which disorders of mammals related to 
crosslinking of excessive collagen. An administrated amount of non-antimicrobial tetracycline is within a range 
of 0.5-50.0 mg/kg. preferably 1.0-15.0 mg/kg. Preferable tetracyclines are those without dimethylamino group 
at 4-position, such as 4-dedimethylamino tetracycline. 4-dedimethylamino-5-oxytetracyline, etc. Further, there 
may be mentioned 6a-benzylthiomethylene tetracycline, 6-fluoro~6- demetyltetracycline etc. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] The above-mentioned method of being the treatment method of mammalian of 
having the obstacle which has relation in the crosslinking bond of the collagen of an excessive 
amount, and including medicating mammalian with the tetracycline of sufficient effective dose 
to check the crosslinking bond of the collagen of this excessive amount. 
[Claim 2] A method in case relation is in the obstacle in which it is the method of a claim 1 
and the crosslinking bond of the collagen of an excessive amount contains diabetes, a 
scleroderma, and a progeria in pathology. 

[Claim 3] The way it is a method by the claim 1 and a tetracycline is a daisy methylamino 
tetracycline. 

[Claim 4] It is a method by the claim 3. a daisy methylamino tetracycline 4-daisy methylamino 
tetracycline, A 4-daisy methylamino-5-oxytetracycline, a 4-daisy methylamino-7- 
chlorotetracycline, A 4-hydroxy-4-daisy methylamino tetracycline, 5a, a 6-anhydro-4- 
hydroxy-4-daisy methylamino tetracycline, A 6alpha-deoxy-5-hydroxy-4-daisy methylamino 
tetracycline, A 6-Demeter— 6-deoxy-4-daisy methylamino tetracycline, a 4-daisy 
methylamino-12a-deoxy tetracycline, and 4 - Method chosen from the group which consists 
of a daisy methylamino-1 1 -hydroxy- 12a~deoxy tetracycline. 

[Claim 5] The method which is a method by the claim 1 and is chosen from the group which a 
tetracycline becomes from 2-NITORIRO analog of a 6a~benzyl thio methylene tetracycline 
and a tetracycline, the Monod N-alkylation amide of a tetracycline, a 6-fluoro-6-Demeter 
tetracycline, a 1 1 a-chlorotetracycline, a 12a~deoxy tetracycline, and its derivative. 
[Claim 6] The method by which it is a method by the claim 1, and a non-antibacterial 
tetracycline is prescribed for the patient in the amount of about 0.5mg/kg per day to about 
50.0mg/kg per day. 

[Claim 7] The method by which it is a method by the claim 6, and a non-antibacterial 
tetracycline is prescribed for the patient in the amount of about 1.0mg/kg per day to about 
1 5.0mg/kg per day. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
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1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention — national — odontology — R37 granted by research 
facilities It was made with governmental support under DE-03987. Although this invention is 
not effective in antibacterial, it relates to the treatment method of mammalian by medicating 
mammalian with the tetracycline of an amount effective in checking too much collagen 
crosslinking bond, and/or a mold of getting sick the obstacle which has relation in the collagen 
crosslinking bond of an excessive amount. In the obstacle which has relation in the collagen 
crosslinking bond of an excessive amount, they are diabetes and a scleroderma, (scleroderma) 
And a progeria (progeria) is contained. 
[0002] 

[Description of the Prior Art] intrinsic diabetes (diabetes) has required hundreds of millions of 
human beings — complicated — it is sick Diabetes has the feature in the rise of the glucose 
concentration in blood. A glucose cannot enter into a bodily cell to be used, but, so, exists by 
high concentration in blood. Blood-glucose concentration's excess of the resorption ability of 
an urethra pipe discharges a glucose in urine. Diabetes brings about the complication of a 
large number which are debilitated and exert risk on a life. Many abnormalities of the diabetes 
induction nature in collagen metabolism, such as collagenase activity excessive in pathology in 
gum and the skin, are reported to reference. Ramamurthyet al., J.Peridontal Res.1 7 : 455-462; 
(1983) Ramamurthy et al., Gerondontol.2(1) : 15-19 (1983). The complication of too much 
collagenase activity is usually intense **** destruction, and many relation is in diabetes. 
Finestone et al. and Diabetes 16: 336-340 (1967). This complication poses a problem, 
especially when illness cannot fully control. Ainamo et al., J, Clin.Peridontol.1 7 : 22-28 (1990). 
[0003] The characteristic abnormalities of the collagen metabolism in a diabetic connective 
tissue are the extractabilities of a collagen or the soluble reduction in either cold (0-4 
degrees C) neutral salting-in liquid or a dilute-acid solution. A soluble reduction of this 
collagen is reflecting too much crosslinking bond by the covalent bond of a collagen molecule, 
between **, and an immanency molecule. A soluble reduction of the collagen of the diabetes 
induction nature by too much crosslinking bond of a collagen is seen in the various 
organizations containing the skin, a bone, a tendon, gum, and a main artery (it is limited to 
these and there is no end). Biochim.Biophys.Acta 534: Ramamurthy et al., Gerondontology 2: 
1046; (1990) Dominiczak et al., Diabetes Care 13: 468; (1990) Golub et al., and 73 (1978). : 15; 
(1983) Brownlee et al. and Science 232: 1629; (1986) Buckingham et al., J.CIin.Invest.86 The 
unusual low solubility of a collagen is reflecting too much crosslinking bond of the collagen in 
the matrix outside a cell, and thereby, a collagen is polymerization-ized too much and comes 
(Biochim.Biophys.Acta 534: see Golub et al. and 73 (1978) as comment) to have resistance 
more to decomposition and metabolism. 

[0004] Hamlin et al. (Diabetes 24: 902 (1975)) ** — "the aging resemblance (aging-like)" in 
collagen metabolism — a soluble reduction of this collagen and the increase in the 
crosslinking bond of a collagen by which a diabetic's connective tissue is characterized as 
unusual are indicated It is thought increasingly that this abnormality is the main causes of the 
immense complication of diabetes including the kidney obstacle containing the increase in the 
hardness of the skin, limitation of joint movement, the increase in the hardness of an arterial 
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blood pipe, reduction of wound conglutination, reduction of the elasticity of lungs, and ****** 
(it is limited to these and there is no end). It was proved that the crosslinking bond of the 
basement membrane (IV type collagen) of a kidney glomerulus makes the permeability over 
the protein of a basement membrane increase, and the albuminuria which is the classic 
parameter of the kidney obstacle in a diabetic is promoted next by the latest research (Walton 
et al., Biochim.Biophys.Acta, and 1138:172-183 (1992)). As it argued more before, intrinsic 
diabetes brings about the increase in the crosslinking bond of the protein containing a 
collagen. Cohenet al., (Biochem.Biophys.Res.Commun., 95 : It found that the non-enzyme- 
glycosylation of a glomerular basement membrane increased 765-769(1980)) by the induction 
nature diabetes in a rat. Non-enzyme-glycosylation offers one mechanism for too much 
collagen crosslinking bond. Reiser, Proc.Soc.Experiment.Biol.and Med., and 196:17-29 (1991). 
[0005] A collagen biosynthesis is a complicated process which has the feature in the 
ornamentation after an extension^translation. Jackson, The Substrate Collagen, Chapter 1, in: 
"Collagenase In Normal AndPathological Connective Tissues" (eds: D.E.Woolley and 
J.M.Evanson), pp 1-10, John Wiley & Sons Ltd., N.Y., and 1980. The crosslinking bond of a 
collagen is produced from two different biochemical paths, i.e., an enzyme-RIJIRU oxidase 
dependency crosslinking bond, and a non-enzyme-glucose origin collagen crosslinking bond. 
Buckingham et al., J.CIin.Invest.86 : 1046 (1990). The hydroxylation of a fixed lysine and a 
proline residue and the enzyme agency glycosylation of a hydroxylysine are included in the 
event in the cell before a procollagen (collagen precursor) molecule is secreted from a cell. A 
C terminus and an amino terminus extension peptide are cut off in order. By the share 
crosslinking bond first mediated by the enzyme RIJIRU oxidase, a collagen molecule becomes 
stable in fiber alignment or a network structure. The non-enzyme-glycosylation of a fixed 
lysine and a hydroxylysine residue is also produced in the matrix outside a cell. This 
ornamentation seems to have direct influence on the structure and the function of a collagen 
with the indirect influence produced as a result of the next reaction of the glycosylated 
residue. 

[0006] The increase in the collagen crosslinking bond in diabetes is mediated according to 
both mechanisms. That is, a crosslinking bond is mediated in non-enzyme according to the 
mechanism of the glucose origin by facing the rise of the liquid glucose concentration of an 
organization among blood in enzyme with too much activity of a RIJIRU oxidase. Makita et al., 
New Engl.J.Med.325 : 836 (1991); Cerami et al. and Diabetes Care 11 (1988 (Suppl.1: 73)). An 
enzyme-RIJIRU oxidase dependency collagen crosslinking bond is started with the RIJIRU 
oxidase dependency oxidative deamination of a fixed lysine and a hydroxylysine residue. The 
aldehyde object to produce forms the crosslinking bond of a duplex, Mie, and 4-fold function 
through a lysine, a hydroxylysine and a histidine residue, and the further reaction. Robbins and 
Methods Biochem.Analysis 28: 330-379 (1982). Especially a RIJIRU oxidase converts epsilon- 
amino group of fixed RIJIRU in the non-spiral field of a collagen molecule, and a hydroxy 
RIJIRU residue into an aldehyde object, and this aldehyde object forms the molecule and 
Schiff-base crosslinking bond of****. Vader, et al., Biochem.J.1 80 : 639-645 (1979). 
[0007] As described above, a non-enzyme-glucose origin crosslinking bond is started with the 
non-enzyme-glycosylation of the lysine on the collagen molecule in the matrix outside a cell, 
and a hydroxylysine residue. It is thought that these early glycosylation products form the 
complicated fluoro forehand and KUROMO forehand who are named an advance Maillard 
(Maillard) product or an advance glycosylation end product (AGES) generically through a 
series of reactions. Brownlee et al., N.Engl.J.Med.318 : 1315-1322 (1988). Brownlee et al. 
(Science 232:1629-1632 (1986)), The aminoguanidine has reported that it is the effective 
inhibitor of the non-enzyme-glucose origin collagen crosslinking bond which has relation in the 
diabetes of a rat. However, the use to a man is not approved for the aminoguanidine. On the 
other hand, as for the tetracycline, the use to a man is approved. 
[0008] A compound tetracycline has the following general structure expression. 
[Formula 1] 
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[0010] A tetracycline exists naturally like a 5-OH derivative (Terramycin) and a 7— CI 
derivative (aureomycin), and is well known as an antibiotic. Although the atom in structure 
with a fixed natural tetracycline must be held, ornamentation can be received without losing 
an antibiotic property. It is related with possible ornamentation and impossible ornamentation 
to the structure of the tetracycline used as the foundation, and they are The Chemistry 
offetracy dines, Chapter 6, Marcel Dekker, Publishers, and N.Y. (1978). It sets and is 
discussed by Mitscher. According to Mitscher, even if the substituent of the 5~9th place of a 
tetracycline ring structure is embellished, it does not necessarily disappear an antibiotic 
property completely. However, if there is substitution of the substituent of the change to the 
ring structure used as the foundation or the 1-4th place, and the 10-1 2th place, generally the 
synthetic tetracycline which does not have antimicrobial activity effective again by substantial 
more few antimicrobial activity will be obtained. For example, it is considered that 4-daisy 
methylamino tetracycline is usually a non-antibacterial tetracycline. 

[001 1] While use of a tetracycline antibiotic is effective, it may bring about the side effect 
which is not desirable. For example, when an antibiotic tetracycline is prescribed for the 
patient for a long period of time, a healthy parasite like an intestines parasite may be 
decreased or decayed, and production of an antibiotic resistance bacillus, the yeast of 
opportunistic, and superfluous growth of a fungus may be induced. In addition to these 
antibiotic properties, the tetracycline is indicated about many usages. For example, it is also 
known that a tetracycline will check the activity of a mammalian collagenase, a gelatinase, a 
macrophage elastase, and a collagen resolvability enzyme like a bacterial collagenase. Golub 
et al., J.Periodont.Res.20 : 12-23; (1985) Golub et al.Crit.Revs.Oral Biol.Med.2 : 297-322 
(1991). 

[0012] A tetracycline is :U.S. Pat. No. 4,666,897 by which playing the role which decreases the 
activity of a collagenase and other collagen resolvability enzymes like decomposition of a 
collagen even if a medicine is prescribed for the patient by which of the antibacterial-like level 
and non-antibacterial level is known, No. 4,704,383, No. 4,935,411, and No. 4,935,412. 
Furthermore, a tetracycline is :U.S. Pat. No. 5,045,538 by which checking debility of 
mammalian skeletal muscle and proteinic disassembly is known. Furthermore, a tetracycline 
is :U.S. Pat. No. 4,925,833 it was proved to be to promote bony formation in osteoporosis. 
McNamara et al. It is indicated by U.S. Pat. No. 4,704,383 that the tetracycline which does not 
have effective antimicrobial activity substantially checks the activity of the collagen 
resolvability enzyme in a rat. McNamara et al. It has also reported that a non-antibacterial 
tetracycline decreases osteoclasis in an organ culture. Before, decreasing decomposition of 
the connective tissue containing what the general tetracycline which contains the medicine of 
the available antibacterial-like gestalt in U.S. Pat. No. 4,666,897 to Golub et al. commercially 
checks too much activity of the collagen resolvability enzyme of mammalian, consequently is 
produced in osteoclasis is indicated. 

[0013] A large number [ the proposal that the tetracycline containing a non-antibacterial 
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tetracycline is effective in the treatment of the arthritis of a rat ]. For example The following 
Reference : Golub et al. and "Tetracyclines (TCs) Inhibit Matrix Metalloproteinases(MMPs):In 
Vivo Effects in Arthritic and Diabetic Rats And New In Vitro Studies and" Matrix and 
Suppl.No.1 : 315-316; (1922) Greenwald et al."CMT, A MatrixMetalloproteinase Inhibitor, and 
Prevents Bone Resorption In Adjuvant Arthritis." Arthritis Rheum.: 34 (#9 suppl) : S66 
(abstract #A6), abstract presented at 55th Annual Meeting, Amer.College of Rheumatology, 
Boston MA, November 18, 1991; Breedveld and "Suppression of Collagen And 
AdjuvantArthritis By A Tetracycline, "Northeastern Regional Meeting ofThe 
Amer.Rheum.Assoc, Atlantic City, New Jersey, October 23, 1 987. As related reference about 
the influence of the non-antibacterial tetracycline exerted on bony loss **Sipos etal. and 
"The Effect of Collagenase Inhibitors On Alveolar BoneLoss Due ToPeriodontal Disease ** 
[ In Desalivated Rats, "abstract presentedat Matrix Metalloproteinase Conference, Destin, 
Florida, and 11 -September 15, 1989 were referred to ]. 

[0014] White, Lancet, April 29, and p.966 (1989) If it depends, it is effective in the medical 
treatment of the dystrophy nature epidermolysis bullosa which is the skin obstacle which has 
risk in the life considered that a tetracycline MINOSAI curine has relation in too much 
collagenase. The effectiveness of the tetracycline in a skin obstacle is Elewski et al. and 
Journal ofthe American Academy of Dermatology 8. : 807-812 (1983) It inquires. It is being 
surmised that a part of curative effect in the skin disease to which Elewski et al. indicates 
that a tetracycline antibiotic has anti-inflammation activity in the skin, and relation is in 
bacteria like an acne will be what is depended on prevention of bacteria induction nature 
inflammation rather than the direct antibacterial-like effect. Similarly, they are Plewig et al. 
and Journal of Investigative Dermatology 65. : 352-532 (1975) is indicating the experiment 
designed in order to confirm the hypothesis that an antimicrobial is effective in the medical 
treatment of an inflammation sex-skin skin disease. Plewig et al. Having an anti-inflammation- 
property in the medical treatment ofthe pustule induced when a tetracycline stretches and 
applied potassium iodide by experiment is confirmed. 

[001 5] In the medical treatment of the inflammation sex-skin skin disease from which a simple 
nature acne lengthens owing to, and happens, using a tetracycline in combination with a non 
steroid anti-inflammatory agent is studied. Wonget al. and Journal of American Academy of 
Dermatology 11: 1076-1081 (1984) The combination of a tetracycline and ibuprofen was 
studied, and while the tetracycline was effective to the simple nature acne, ibuprofen found 
the useful thing, although the inflammation produced by prevention of a cyclooxygenase is 
mitigated. Funt and Journal ofthe American Academy of Dermatology 13: 524-525 (1985) 
**** — the same result depended on combining the MINOSAI curine and ibuprofen of 
antibacterial dosage is indicated Based on the above, it turns out in different medical 
treatment that a tetracycline is effective. However, the proposal that the indication and the 
symptom of a collagen crosslinking bond with too much tetracycline are improvable does not 
exist at all. Furthermore, it turns out that a tetracycline does not have significant influence on 
diabetes to mitigation of the severity of a hyperglycemia with relation. Golub et al., 
J.Periodontal Res., 1 8:51 6-526;(1 983) Golub et al., Res.Commun.Chem.Path.Pharmacol., 68 : 
27-40 (1990); Yu etal. and J.Periodontal Res., Presentation for issue (1992). 
[0016] On the other hand, unlike a tetracycline, the insulin is useful for the medical treatment 
of a diabetic symptom including mitigation ofthe severity of a hyperglycemia. However, most 
diabetics who received the medical treatment of an insulin have a certain amount of 
hyperglycemia which finally still draws too much collagen crosslinking bond. It is not clear 
whether it is an enzyme-RIJIRU oxidase dependency collagen crosslinking bond, whether the 
main causes of too much collagen crosslinking bond produced from a hyperglycemia are non- 
enzyme-glucose origin collagen crosslinking bonds, and which mechanism it is. 
[0017] 

[Problem(s) to be Solved by the Invention] It means that this invention offers the means for 
treating too much collagen crosslinking bond. Having a use new [ the tetracycline which 
contains the analog which lost an antibacterial effect, and by which chemical modification was 
carried out by this invention ]. and new is proved, and having the capacity which checks too 
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much collagen crosslinking bond in a diabetic connective tissue is proved. This antibacterial 
property of a tetracycline mitigates the heavy complication of diabetes including the 
improvement of the albuminuria which is the indication of diabetes induction nature 
nephropathy (disorder complication which has risk in a life), this invention offers the treatment 
method of mammalian of getting sick the superfluous collagen crosslinking bond which has 
relation in diabetes, a scleroderma, and a progeria. Although the method of this invention is 
not effective in antibacterial, it includes medicating mammalian with the tetracycline of the 
amount which checks a superfluous collagen crosslinking bond effectively, and/or a mold. For 
example, a tetracycline like a daisy methylamino tetracycline which carried out chemical 
modification is useful in this invention. To a daisy methylamino tetracycline, 4-daisy 
methylamino tetracycline, A 4-daisy methylamino-5-oxytetracycline, a 4-daisy methylamino- 
7-chlorotetracycline, A 4~hydroxy-4-daisy methylamino tetracycline, 5a, a 6-anhydro-4- 
hydroxy-4-daisy methylamino tetracycline, A 6alpha-deoxy-5-hydroxy-4-daisy methylamino 
tetracycline, A 6-Demeter-6-deoxy-4-daisy methylamino tetracycline, a 4-daisy 
methylamino-12a-deoxy tetracycline, and 4 - A daisy methylamino-1 1-hydroxy-1 2a~deoxy 
tetracycline is contained. 

[0018] Furthermore in this invention, 2-NITORIRO analog of a 6a-benzyl thio methylene 
tetracycline and a tetracycline, the Monod N-alkylation amide of a tetracycline, a 6-fluoro~6- 
Demeter tetracycline, a 1 1 a-chlorotetracycline, a 12a~deoxy tetracycline, and its derivative 
exist as an example of the useful tetracycline which carried out chemical modification, a non- 
antibacterial tetracycline — the amount kg of about 0.5mg/kg per day to about SO.Omg /per 
day — a medicine is preferably prescribed for the patient in the amount kg of about 1.0mg/kg 
per day to about 1 5.0mg /per day The method of this invention improves the increase in the 
hardness of the skin, reduction of the elasticity of lungs, the increase in the hardness of an 
arterial blood pipe, limitation of joint movement, reduction of wound conglutination, and many 
complications that have relation in diabetes, such as nephropathy which brings about 
albuminuria. For a better understanding of this invention, reference is made with a drawing to 
the following description, and the range of this invention is shown in the appended claim. 
[0019] 

[Means for Solving the Problem] It was found that a tetracycline checks too much collagen 
crosslinking bond which has relation in diabetes, a scleroderma, and a progeria. Especially 
artificers found that use of a fixed tetracycline checked the crosslinking bond of too much 
collagen. It was shown that various tetracyclines affect blood-glucose concentration. The 
tetracycline of this invention proved the anti-collagen crosslinking bond effect clearly. The 
tetracycline of this invention is combinable with the insulin treatment by which changing 
blood-glucose concentration in diabetic treatment is known. An insulin measures regulation of 
a hyperglycemia to a tetracycline checking too much collagen crosslinking bond. As stated 
previously, the nephropathy which brings about reduction and albuminuria of the increase in 
the hardness of the skin, reduction of the elasticity of lungs, the increase in the hardness of 
an arterial blood pipe, limitation of joint movement, and wound conglutination is contained in 
the complication of the diabetes which has relation in too much collagen crosslinking bond. 
[0020] The effect and relation whose tetracycline of decreasing does not expect glycosylation 
of protein have the effect of prevention of too much collagen crosslinking bond. Although it 
does not desire to be bound to any one theory, it is thought that this prevention effect over a 
collagen crosslinking bond excessive in pathology decreases a non-enzyme-glucose origin 
collagen crosslinking bond, and relation has it in the capacity which the tetracycline of also 
decreasing an enzyme-RIJIRU oxidase dependency collagen crosslinking bond does not 
expect. The obstacle treated by this invention is produced in mammalian. A laboratory animal 
like Homo sapiens, a mouse, and a rat is contained in mammalian. In this invention, useful 
tetracyclines are arbitrary tetracyclines with which mammalian is medicated in mammalian 
with the dosage which is non-antibacteriaHike as a matter of fact. Preferably, a tetracycline 
receives ornamentation so that an antibacterial property may be decreased. The method of 
decreasing the antibacterial property of a tetracycline is indicated by 21 1 pages of "The 
Chemistry of the Tetracyclines", Chapter 6, Mitscher, Marcel Dekker, Publishers, and N.Y. 
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(1978). 1, 2, 3, 4, 10, and the ornamentation in 12a place bring about loss of biological activity 
as pointed out by Mitscher. The thing with a desirable non-antibacterial tetracycline is 
because it can be used with the level for treatment which brings about a side effect fewer 
than an antibacterial tetracycline in the same dosage. 

[0021] A desirable tetracycline lacks the dimethylamino machine of the 4th place. To such a 
tetracycline by which chemical modification was carried out, for example, 4-daisy methylamino 
tetracycline, A 4-daisy methylamino-5-oxytetracycline, a 4-daisy methylamino-7- 
chlorotetracycline, A 4~hydroxy-4-daisy methylamino tetracycline, 5a, a 6~anhydro-4- 
hydroxy-4-daisy methylamino tetracycline, A 6-Demeter— 6-deoxy-4-daisy methylamino 
tetracycline, A 6alpha-deoxy-5-hydroxy-4~daisy methylamino tetracycline, 4 - A daisy 
methylamino-1 1 -hydro xy- 1 2a~deoxy tetracycline, a 4-daisy methylamino-12a-deoxy 
tetracycline, and its derivative are contained. For example, in order to make nitril like tetrapod 
SAIKURINO nitril, the tetracycline which received change with the carbon of the 2nd place is 
useful as a non-antimicrobial agent in which an anti-collagen crosslinking bond property is 
shown, when a medicine is prescribed for the patient in a parenteral path. 
[0022] The Monod N-alkylation amide of a 6a~benzyl thio methylene tetracycline and a 
tetracycline, a 6-fluoro-6-Demeter tetracycline, a 1 1a-chlorotetracycline, a 12a-deoxy 
tetracycline, and its derivative are contained in the further example of the tetracycline 
embellished for reduction in antimicrobial activity. While the effective dose of a tetracycline is 
an amount which checks too much collagen crosslinking bond effectively, it is an amount 
which is not effective in antibacterial. If a tetracycline exists in the amount which decreases 
too much collagen crosslinking bond intentionally, too much collagen crosslinking bond will be 
effectively checked as the purpose of this invention. Too much collagen crosslinking bond is 
defined as the crosslinking bond of a larger collagen than what is seen in a connective tissue 
symmetrical with the non-diabetes of age in the same year (Diabetes24: Hamlin et al., 902 
referring-to-(1975) ). 

[0023] It is considered that a tetracycline is non-antibacterial-like as a matter of fact if a 
microbiological growth is not checked intentionally. Of course, this changes depending on the 
factor of a large number, such as a mold of the mold of a tetracycline, a sick state, and a 
microorganism. The maximum effective dosage for men means the peak in the inside of the 
dosage which does not cause a detrimental side effect. For example, in the case of the 
purpose of this invention, significant antimicrobial activity is clinically contained in a side 
effect as well as a toxic effect. The dosage beyond an abbreviation 50mg/kg/day brings about 
a side effect in the mammalian of most including a man. the non-antibacterial tetracycline of 
this invention — about 0.5 — a mg/kg/day to about 50.0 — a mg/kg/day — desirable — 
about 1.0 — a mg/kg/day to about 15.0 — a medicine will be prescribed for the patient in a 
mg/kg/day amount The means of combination of pharmacologically permissible support and a 
tetracycline has the various forms containing a capsule, a compression tablet, a pill, a 
solution, or suspension. It is thought that the suitable support for taking orally or partial 
medication by pouring and other selection meanses is contained. 
[0024] 

[Example] Although it is useful to the following examples giving the further understanding of 
invention, restricting the scope of invention in any points is not meant. 
Example The mature male Sprague-Dawley rat of 1 24 animals was measured (weight (350- 
375g)), and the same solution containing the streptozotocin (75g [ per weight of 1kg ] 
streptozotocin) for inducing brine (non-diabetes symmetry, NDC) or diabetes 0.9% was poured 
in through the end vein. The diabetes rat was distributed to five experimental groups (per [ n= 
4 ] group), and 0, 1, 2 and 5 which were suspended in 2% carboxymethyl cellulose (CMC), or 
CMT-1 [ 10mg] (4-daisy methylamino tetracycline, non-antibacterial tetracycline which 
carried out chemical modification) were prescribed for the patient with the oral nutrition every 
day during 21 days, respectively. The non-diabetes symmetrical rat carried out a diet only of 
the support (2%CMC). The glucose concentration in urine is Tes-Tape (Eli Lily, Inc., 
Indianapolis, IN). It measured every week. 

[0025] The rat was measured on the 21st, anesthesia was applied by halo SEIN (Halocarbon 
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Laboratories), and the blood sample was extracted for a blood serum glucose (a sigma glucose 
oxidase kit, St.Louis, MO) and measurement of CMT-1. And a rat is killed by bleeding, the skin 
from the whole drum is torn apart and measured, and they are Schneir etaL and 
Diabetes31:426 (1982). It subdivided as the publication. Technology mentioned above 
(Biochim.Biophys.Acta 534: Golub et al., J.Periodont.Res.12: 402 (1977), Golub etaL, and 73 
(1978)) The skin sample was investigated about collagen solubility by using it, adding some 
corrections. Except for the part with directions, all processings were performed at 4 degrees 
C. When said simply, for manufacture of a neutral-salt-fusibility collagen, the tris 
hydrochloric-acid buffer solution (pH 7.4) extracted the skin of the subdivided rat for two 
days, and the at-long-intervals heart was carried out by 1 1,000xg for 20 minutes. 
Precipitation was extracted for further 1 8 hours and carried out centrifugal like the above. 
Next, both supernatant liquids were mixed and it dialyzed completely for two days to the 
acetic acid 3%. 

[0026] For manufacture of an acid-fusibility collagen, the acetic acid extracted sedimentation 
3% like the publication further for neutral-salt extraction. The neutral salt and the dilute-acid 
extract were dried at 60 degrees C under reduced pressure with the rotating type evaporation 
dryer. A vacuum drying is carried out, as distilled water is heated for 15 minutes at 121 
degrees C under a pressure in addition to the pellet which remains and being mentioned above 
for manufacture of an insoluble collagen. After acidolysis, while using it for measurement of 
the dried sample from two extracts of the collagen of neutral-salt - and acid-fusibility, the 
amount of an insoluble collagen was determined using sedimentation. Extraction and the 
measurement by HPLC of CMT-1 concentration in a rat blood serum are Yu et al. and 
Biochem.Med.& Metabolic Biol.47:10~20 (1992). It went as indicated. Statistics analysis was 
performed about data. The standard deviation of the mean (S. E.M) was calculated from 
standard deviation. While analysis of distribution of the statistical significance between groups 
determined, the significance of the difference between groups is Tukey. The examination 
determined. 

[0027] Result drawin g 1 expresses the influence of [ at the time of changing the oral dosage 
of CMT-1 to the blood-glucose concentration (mg/dl) of a streptozotocin-diabetes rat ] with 
a graph. Each value expresses average**S.E.M. about the rat of four per experimental group. 
As shown in drawin g 1 , the rat became a hyperglycemia remarkably for three weeks after 
induction of the diabetes by the streptozotocin. The non-diabetes symmetry (NDC group) and 
unsettled diabetes (UD group) showed blood-glucose concentration called 95 mg/dl**3 (S. 
E.M) and 787 mg/dl**10, respectively (p< 0.01). Even if it treated the diabetes rat by CMT-1 
of the oral dosage from which the range of 1-10mg/day differs, severity of a hyperglycemia 
was not changed intentionally (p> 0.05). Blood serum CMT-1 concentration is Yu et al. and 
Biochem.Med.& Metabolic Biol.47. : 10-20 (1992) It analyzed using the HPLC technology 
indicated. If the dosage of the medicine which carries out internal use to a diabetes rat is 
made to increase, the result will prove that the blood serum concentration of each rat 
increases from 0.6microg (in the case of 1mg oral dosage)/ml to 6.5microg (in the case of 
10mg oral dosage)/ml (data are not shown.). Table 1 is increasing [ blood serum CMT-1 
concentration of a different experimental group ]-from the 0.75microg [/ ml ] average to 
5.8microg (in case of 10mg oral dosage)/ml (when it is 1mg oral dosage) ****. 
[0028] 

Table 1 Result of blood serum CMT-1 

concentration at the time of making the dosage of CMT-1 to a streptozotocin-diabetes rat 
increase, and carrying out internal use Experimental group Blood serum CMT-concentration 
(mug/ml) 

NDC 0**0 UD 0**0 D+1mg CMT/day 0.75**0.04 

D+2mg CMT/day 1.75**0.05 D+5mg CMT/day 3.90**0.16 D+10mg CMT/day 5.80**0.25 

each value expresses average**S.E.M. of the rat of four 

per group. 

[0029] Drawin g 2 expresses the influence of CMT-1 treatment to the acid meltable fraction of 
the collagen in the skin of a diabetes rat with a graph. The solubility of the collagen in a dilute 
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acid (4 degrees C) is standardized so that a non-diabetes control (NDC) rat may become 
100%, and the result of unsettled diabetes (UD) and CMT-1 processing diabetes (D+mgs 
CMT-1) is expressed by the relativity to a NDC value. * A value shows that it differs 
intentionally [ NDC ]. (p<0.01) 

Drawin g 3 expresses the influence of CMT-1 medical treatment to the salt meltable fraction 
of the collagen in the skin of a diabetes rat with a graph. The solubility of the collagen in a 
neutral salt (4 degrees C) is standardized so that a non-diabetes control (NDC) rat may 
become 100%, and the result of unsettled diabetes (UD) and CMT-1 processing diabetes 
(D+mgs CMT-1) is expressed by the relativity to a NDC value. * A value shows that it differs 
intentionally [ NDC ]. (p<0.01) 

The data shown in drawin g 2 and drawin g 3 show the influence of the diabetes to the solubility 
of a skin collagen, and the oral dosage of CMT-1 of an increase in the dilute acid (4 degrees 
C) and neutral salting-in liquid which were cooled, respectively. The case of both NDC and a 
diabetes rat of most collagens (92 - 96%) under organization was insoluble in the solution of 
these as expected (data are not shown). When diabetes was induced, the solubility of the skin 
collagen in neutral salting-in liquid and a dilute-acid solution reached 52%, respectively, and 
decreased 56% (p< 0.01). You should notice the soluble data of a collagen about the case of 
the salt-fusibility of the skin of a non-diabetes symmetrical rat and an acid-fusibility fraction 
being standardized to 100%. When the amount of internal use of CMT-1 with which a diabetes 
rat is medicated was made to increase continuously, the solubility of the unusually low 
collagen in neutral salting-in liquid increased to 91% (in the case of the dosage of 10mgCMT/a 
day) from 10% (in the case of the dosage of 1mgCMT/a day), and the low solubility of the 
collagen in a dilute-acid solution increased from 18% (dosage of 1mg/day) to 115% (dosage of 
10mg However, only when a diabetes rat was medicated with 5 and CMT-1 of the maximum 
oral dosage of 10mg/day, the value of collagen solubility near the normal value seen in a non- 
diabetes symmetrical rat was acquired ( drawin g 2 and drawing 3 ). 

[0030] CMT-1 cure normalized the property of the collagen in the skin of a diabetic animal by 
checking too much crosslinking bond by which the collagen in a diabetes connective tissue is 
characterized. The same influence was seen, when [ which carried out internal use of the 
available antibacterial tetracycline commercially ] being called a MINOSAI curine (CMT-1 and 
4-daisy methylamino tetracycline is the analog of a tetracycline which lost antibacterial 
effectiveness) by the diabetes rat, as shown in Table 2. As mentioned above, most collagens 
in the skin of a normal rat were insoluble in neutral salting-in liquid and the dilute-acid 
solution (4 degrees C). That is, only 5.8% and 10.7% of the collagen of the skin have dissolved 
in NaCI which is 1M, respectively, and 3% acetic acid. When a rat was made into diabetes, 
especially the solubility of a collagen decreased in the dilute-acid solution (p< 0.05), and the 
relative amount of the insoluble collagen of the skin rose from the normal level of 83.5% to the 
unusually high level of 88.8% in diabetes (p< 0.05). However, when diabetes was treated by the 
MINOSAI curine, the solubility of a collagen returned to the normal level. 
[0031] 

Table 2 Solubility of the skin collagen in the neutral salting-in liquid in a diabetes rat, and a 

dilute-acid solution (4 degrees C) : influence of 

internal use of MINOSAI curine (Mino) Experimental group Collagen fraction (%) 

Salt - Meltable Acid - Meltable Insoluble NDC 

5.8**0.3 10.7**1.9 83.5**1.6 UD 4.5**0.6 6.7**0.2# 88.8**0.5# D+20mg 5.8**1.3 12.2**1.9 

82.0**3.2 Mino/day each value expresses 

average**S.E.M. of the rat of three per group. 

# others — it differs from two groups intentionally (p< 0.05) 

[0032] Three groups of a rat called an example 2 non-diabetes symmetric group, an unsettled 
streptozotocin-induced-diabete group, and the streptozotocin-induced-diabete group 
processed in taking orally by deoxy SAIKURIN of 2mg / rat / day over 14 weeks were 
established. The blood sample was collected from each rat, by the keto amine crosslinking 
bond, it combined with protein in non-enzyme, and the glycosylation protein of a blood serum 
was measured in the end of 14 weeks using the analytical method based on the property of 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 



2003/07/04 



9/10 ^— v 



the glucose of forming fructosamine. During analysis, when the tetrazolium decreases under 
alkaline conditions by keto amine combination, change of a color arises and this is measured 
in spectrophotometry. Armbruster, Clin.Chem., 33 : 2153-2163 (1987). The fructosamine 
analysis kit is available from Isolab Inc., Akron, and Ohio 44321. Centrifugal [ of especially the 
blood serum sample ] was carried out, and it removed the lipid. The substrate which 
processes a transparent blood serum sample with a reagent, and serves as an ascorbic acid 
and other hindrance was removed. And the processed blood serum sample was incubated with 
the fructosamine-beaker RUBONETO reagent (tetrazolium salt). The reaction was stopped by 
addition of HCI and absorption on the wavelength of 500nm was measured with the 
spectrophotometer. Data were analyzed statistically. 

[0033] As shown in the result table 3, the fructosamine concentration in blood serum protein 
increased intentionally (p< 0.01) by chronic diabetes (14 weeks of durations), and the chronic 
hyperglycemia. These results offer the proof of the non-enzyme-glycosylation which is the 
reaction widely considered to be the main causes including a collagen crosslinking bond 
excessive in pathology of many diabetic medical complications over a long period of time. 
Further, Table 3 shows that the fructosamine concentration in diabetic blood serum protein 
decreased intentionally (p< 0.05), when diabetes is treated by the doxycycline every day. It is 
suggested that medication of a tetracycline (for example, doxycycline) prevents the non- 
enzyme-glycosylation of the protein in chronic diabetes from these results. However, the 
degree of onset of the hyperglycemia of a diabetes rat is not eased by these treatment, 
either. Golub et al., Res.Commun.Chem.Pathol.Pharmacol., and 68:27-40 (1990). 
[0034] 

Table 3 Experimental group of a rat Blood serum fructosamine concentration (average ** 
standard deviation) 

Non-diabetes symmetry 1.33**0.05 Unsettled 

diabetes 3.82**0.17 Doxycycline processing diabetes 3.23**0.20 

[0035] The example 3 was performed in order to determine the influence of the 

tetracycline treatment to the albuminuria which is the parameter of nephropathy in an 
example 3 diabetes rat. Over four weeks, internal use of the minocycline of 20mg / rat / day 
was carried out every day, and the streptozotocin-diabetes rat was processed. When 
processing was completed, the urine for 24 hour was collected and the proteinic amount of 
excretion was measured. 

[0036] a result — drawin g 4 — having been shown — as — the inside of urine — the 
proteinic amount of excretion increased 483% from 48mg / 24 hours in a normal (non- 
diabetes) rat to 280mg / 24 hours in an unsettled diabetes rat Surprising generating of the 
albuminuria in a diabetes rat if internal use of the minocycline is carried out especially every 
day was barred completely. According to Walton et al., Biochim.Biophys.Acta, and 1138:172- 
183 (1992), disturbance of this albuminuria will prove further the property of the tetracycline 
of this invention of checking too much collagen crosslinking bond. The latest experiment which 
uses the non-antibacterial tetracycline (CMT-1 ;4-daisy methylamino tetracycline) which 
carried out chemical modification also showed that the albuminuria in a diabetes rat 
decreased (data are not shown). Golub et al., Matrix, and suppl 31: 315-316 (1992). Drawin g 4 
shows that the amount of excretion of the quality of an urine protein became in 52mg / 24 
hours by processing of the minocycline. By neither of the minocycline and CMT-1 of the 
processings, other signs of the diabetes containing a hyperglycemia, a glycosuria, and the 
polyuria decreased. 

[0037] The powerful and new medical key for barring the aging accelerated clearly and too 
much unusual collagen crosslinking bond widely considered that many of diabetic heavy 
complications have relation from these experimental results that use the tetracycline of both 
antibacterial type and non-antibacterial types is shown. Thus, although here indicated what is 
considered to be the desirable concrete mode of invention now, without separating from the 
pneuma of this invention, he is others and it will be understood by this contractor that it is 
possible to make the further correction, this invention is meant with a thing including all 
corrections that enter within the limits of the truth of invention stated to the claim. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[ Draw ing 1] Drawin g 1 expresses the influence of [ at the time of changing the oral dosage of 
CMT-1 to the blood-glucose concentration (mg/dl) of a streptozotocin-induced-diabete rat ] 
with a graph. 

[ Drawin g 2] D rawin g 2 expresses the influence of CMT-1 treatment to the acid meltable 
fraction of the collagen in the skin of a diabetes rat with a graph. 

[Drawing 3] Drawin g 3 expresses the influence of CMT-1 treatment to the salt meltable 
fraction of the collagen in the skin of a diabetes rat with a graph. 

[ Drawin g 4] Drawing 4 expresses the influence of the minocycline treatment to the amount of 
urine excretion and albuminuria of a diabetes rat with a graph. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Procedure revision] 

[Filing Date] November 15, Heisei 12 (2000. 1 1.15) 

[Procedure amendment 1] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] Claim. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The medicine which is a medicine for medical treatment of the mammalian which has the obstacle 
which has relation in the crosslinking bond of the collagen of an excessive amount, and contains the tetracycline 
of sufficient effective dose to check the crosslinking bond of the collagen of this excessive amount. 
[Claim 2] The medicine according to claim 1 with which an obstacle contains diabetes, a scleroderma, and a 
progeria. 

[Claim 3] The medicine according to claim 1 whose tetracycline is a daisy methylamino tetracycline. 
[Claim 4] A daisy methylamino tetracycline 4-daisy methylamino tetracycline, A 4-daisy methylamino-5- 
oxytetracycline, a 4-daisy methylamino-7-chlorotetracycline, A 4-hydroxy-4-daisy methylamino tetracycline, 5a, 
a 6~anhydro-4-hydroxy-4-daisy methylamino tetracycline, A 6alpha-deoxy-5-hydroxy-4-daisy methylamino 
tetracycline, A 6-Demeter~6-deoxy-4-daisy methylamino tetracycline. A 4-daisy methylamino-1 2a~deoxy 
tetracycline and 4 - Medicine according to claim 3 chosen from the group which consists of a daisy 
methylamino-1 1 -hydroxy-1 2a-deoxy tetracycline. 

[Claim 5] The medicine according to claim 1 chosen from the group which a tetracycline becomes from 2- 
NITORIRO analog of a 6a-benzyl thio methylene tetracycline and a tetracycline, the Monod N-alkylation amide 
of a tetracycline, a 6-fluoro-6-Demeter tetracycline, a 1 1a-chlorotetracycline. a 12a-deoxy tetracycline, and its 
derivative. 
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